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Sasang Constitutional Medicine (SCM) offers a medical principle that classifies humans into
four constitution groups and guides their treatment with constitution-matched medical assis-
tance. The principle of this traditional medicine, although requires significant scientific support,
appears to suggest a genetic influence on constitution type. The relative frequency of constitu-
tion types in a population, for instance, has remained relatively constant since Jema Lee first
described them from his observations. In addition, the body compartment concept of SCM
appears to be related to the anterio–posterior patterning of the embryonic gut and associated
internal organs. This study describes the attributes of the constitution concept of SCM that can
be interpreted in the language of genetics and current approaches to identity the genetic factors
that make up the constitution. These efforts should make it possible to interpret the principle of
this traditional medicine scientifically. Considering the recent trend in medicine that pursues
individualized or tailored medical offerings, once SCM is proven to be explainable with scien-
tific evidence, it will be able to contribute to and take a place in the rapidly evolving medicine
environment.
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Introduction
Since the discovery of antibiotics, medicine has achieved
considerable success in understanding and providing
cures for diseases. Knowledge from related research fields
including molecular biology, physiology and genetics has
contributed to the advance of medicine. As the field of
medicine developed, Archibald Garrod perceived that indi-
vidual differences inherently engraved would be medically
significant and should be considered during treatment (1).
With this observation as a turning point, medical science
has been moving progressively from solely focusing on
disease toward the consideration of the individuality of
the patient. This trend has accelerated with recent advances
in science, especially the completion of the Human Genome
Project and the International HapMap Project, allowing
the potential for personalized medicine (2,3). Thus, indi-
vidualities such as differences in susceptibilities to diseases
or medications are being sought and verified at the level of
genetic variations (4). With the success of these efforts,
human beings are expected to benefit from more effective
prevention and treatment of diseases through such reme-
dies as tailored applications of drugs. A challenge arising
from increasingly individualized courses of medical treat-
ment is the great amount of patient information that must
be generated.
One alternative to such purely individual medical
approaches would be a typological approach in
which individuals are categorized into certain groups
defined by similarities in their physiology, psychological
characteristics, behavioral properties or body constitution
through scientifically standardized methods. Indeed, from
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on a typological basis in both the West and the East.
Hippocrates’ demonstration of the four humors and its
succession to Galenus to develop humoral pathology are
examples of the old western tradition. More recently,
Kretschmer categorized humans into two groups, schi-
zothymic and cyclothymic, based on their psychological
characteristics (5). A similar tradition is also found in
the East. Based on traditional Chinese medicine (TCM),
Wang classifies humans into seven constitution groups
based on physiological and physical status (6). Wang
stresses the importance of precise diagnosis of the consti-
tution, as it affects the occurrence, development and
prognosis of disease and is the basis for prescribing
herbs. Interestingly, Wang suggests that the constitu-
tion can change according to one’s current disease.
In Ayurveda, Indian constitutional medicine, humans
are classified into three Doshas: Vata, Pitta and Kapha,
irrespective of race, language, ethnicity and religion (7,8).
In Ayurvedic medical theory, the constitution of each
individual is determined according to which dosha is
dominant as he/she expresses various physical, physiolog-
ical and psychological characteristics that are attributed
to each dosha (9). Unlike in Chinese tradition, the
Ayurvedic constitution is constant throughout one’s life-
time, suggesting genetic involvement in its formation.
Sasang Constitutional Medicine (SCM) was established
by Jema Lee under the Korean medical tradition (10–13).
It classifies humans into four constitution types,
Taeyangyin (TY Type), Tae-eumin (TE Type),
Soyangyin (SY Type) and Soeumin (SE Type) depending
on the nature of an individual’s physiological, psycholog-
ical and physical characteristics that lead to differential
responses to herbs (10). On the basis of these char-
acteristics, the constitution of each individual can be
determined, and patients can thus be provided with
constitution-matched medical assistance. As is the case
for the Ayurvedic constitution, one’s constitution in
SCM is unchanging and determined by inherent charac-
teristics. This study will discuss the principles of SCM in
biological and genetic terms and will address current
efforts to discover scientific evidence for the mechanisms
of this traditional medicine.
Biological Interpretation of Sasang
Physiological Concept
Constitutional Classification in SCM
According to Jema Lee’s Donguisusebowon (Longevity
and Life Preservation in Oriental Medicine) (11), the
state of balance among the physiological functions that
are defined by four representative internal organs is the
most important factor for determining the SCM consti-
tution type (Table 1). Specifically, the lung, spleen, liver
and kidney are the main organs that represent the
respiratory, digestive, preservative and excretive func-
tions, respectively. The names of these organs symbolize
physiological function rather than anatomical identity.
The lung and liver are paired to determine the physiolog-
ical balance between the usage and the storage of energy,
respectively, while the spleen and kidney are responsible
for balancing the digestive and excretory functions. Based
on the nature of the balances between the paired organs,
every person is born with one of the four constitutions.
The TY type is characterized by the dominance of the
lung function over the liver function, whereas the TE
type features an opposing dominance. A reciprocal rela-
tionship is also found between the SY and SE types based
on whether the spleen or kidney function is superior,
respectively.
Biological Relevance of SCM
A challenge for those who would more closely integrate
SCM with modern medical science is the anatomical def-
inition of the four internal organs of SCM. Considering
that the four internal organs in SCM are believed to be
defined according to the functional unit, these four
organs should not be regarded as simple counterparts
of modern anatomy. Currently, the lung, through which
Qi flows, is thought to be SCM’s functional name for the
modern anatomical respiratory organs, including the
lungs, bronchi and skin. The liver, which might include
the liver, gall bladder and small intestine, is thought to
represent the organs involved in energy absorption. The
spleen, which controls food intake, would designate the
pancreas, spleen and the stomach in modern terminology.
Table 1. Characteristics of the four types of Sasang constitution
a
Feature TY TE SY SE
Physique Big Big Small Small
Slender waist Thick waist Developed chest Weak chest
Small hip Developed hip
Physiology
b Respiratory>Preservative Respiratory<Preservative Digestive>Excretive Digestive<Excretive
Psychology Heroic Cautious Hot tempered Nervous
Creative Pragmatic Easily bored Logical
Progressive Reflective Lively Neat
aThis table was constructed by modifying two previously reported tables (10,39).
bThe physiological features of each type are represented by the state of functional balance using an inequality mark.
52 Genetics and Sasang constitutional medicineThe kidney can be thought to represent the functional
group containing the kidneys, bladder and large intestine,
which are responsible for excretion. Therefore, the four
organs defined in SCM are actually related to nearly all
of the internal organs described in modern medicine.
As will be discussed in the following section, the
engagement of the four internal organs into the whole
of the human physiological system could be explained
by postulating that pleiotropic factors may play roles in
the early developmental stage to differentiate the balances
of the internal organs among the four constitution types.
Although the inter-relationships between the internal
organs of SCM and human physiology would be difficult
to determine, some physical characteristics common
to particular types of the four constitutions could be
confirmed relatively easily. For example, the TY type is
thought to develop the nape of the neck, the SY type to
develop the chest, the TE type to develop the waist and
the SE type to develop the hip (Table 1). In addition to
these physical differences, psychological characteristics
also show a differential distribution among the four
constitution types (Table 1). For example, the SY type
has a more extroverted character than the TE and SE
types, while the SE type displays a more judging charac-
teristic as a psychological feature compared to the
SY and TE types based on the Meyers–Briggs Type
Indicator (MBTI) (14). These phenomena imply a func-
tional linkage of the organs with other parts of the body.
Based on these different physical and psychological traits
among the four types of constitution, practitioners of
SCM can determine the constitutions of individual
patients. However, because the diagnosis of constitution
is determined by subjective judgments of individual prac-
titioners of SCM, establishing objective criteria for a
diagnosis of the constitution is of high priority in SCM.
Specifically, assessment of responses to specific drugs is
one of the major determinants of constitution in SCM
and may represent biochemical differences in drug metab-
olism among constitution types (15,16). Furthermore,
according to SCM, every person is born with one of
four types of constitution, which implies the involvement
of genetic heredity in the constitution and the possible
presence of molecular factors determining the
constitution.
Genetic Concepts in the Principle of SCM
The logical structure of Confucianism that recognizes
objects as quaternary structures was widely adapted in
the establishment of SCM’s medical principle (10).
Assigning individuals into one of four constitution
types based on the nature of the physiological balances
among the four representative organs is a typical exam-
ple. This logical structure is further utilized to describe
the human body in terms of its structural architecture.
According to Donguisusebowon, three boundaries divide
the human body into four compartments along the ver-
tical axis; from top to bottom, these four compartments
are termed the upper-most, upper-middle, lower-middle
and lower-most burn-centers (UBC, UMBC, LMBC
and LBC for short) (11). The four body compartments
of UBC, UMBC, LMBC and LBC are described by Jema
Lee as being in respective functional relationships to the
lung, spleen, liver and kidney groups, respectively.
Although this compartmentalization concept does not
appear to reflect the anatomical characteristics of the
adult body, it is well correlated with the architectural
property of the developing fetal gastro-intestinal tract
(Fig. 1). The esophagus, which belongs to UBC, provides
a place where the laryngotracheal groove develops to give
Figure 1. Correlation of four burn-centers to their respective organs. In SCM’s physiology, each of the four burn-centers, UBC, UMBC, LMBC and
LBC, has been postulated to correspond to the representative body domain that is grossly defined by the area constituting the cervical, thoracic,
lumbar or sacral vertebrae, respectively. These body domains are then correlated to four representative organs (lung, liver, spleen and kidney). This
does not appear to be in agreement with the anatomical characteristics of the adult body but does appear to agree with that of a developing fetus.
The boundaries that demarcate each burn-center in a developing fetus and an adult are designated with black lines. The organ names that correspond
to each burn-center are followed by the names of the burn-centers.
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UMBC encompasses the developing gut area where the
putative stomach evolves. LMBC covers the area of the
gut that will form the small intestines. Interestingly,
the liver is connected with the fetal gut just below the
stomach through the bile duct, providing logical consis-
tency that the liver and small intestine belong to LMBC
(18). The kidneys develop from the mesenchymal cells
of invading uretric buds, the protrusions of mesonephric
ducts which connect the metanephros, the future kidney
and cloaca at the end of the hindgut, justifying the
assignment of the kidney and large intestine to LBC (19).
The constitution in SCM thus appears to relate the
body domains defined by the development pattern of
internal organs, particularly relating the development
patterns in the gut to the representative physiological
functions defined by SCM’s four internal organs. This
body compartmentalization is reminiscent of the ante-
rio–posterior (AP) axis patterning that can be observed
during animal development. In drosophila development,
the AP identity is determined by the precise regulation of
a subset of genes, including homeobox-containing genes
(20). Similarly, AP patterning is also elaborated by
homologous hox genes in mammalian development (21).
In this regard, the body compartment concept used in
SCM, which obviously originates from oriental medical
insights, may have a genetic basis, as does the axial
patterning of animal development.
Jema Lee also implied that the frequencies of each
constitution type in a population remain constant over
generations, which is a principle that is well known in
genetics as the Hardy–Weinberg equilibrium. In line
with this, Jema Lee insisted that the constitution type
one carries is an inborn feature. It is interesting that
these statements were made by a man without a back-
ground in genetics, emphasizing that the insights acquired
on the basis of traditional oriental medicine may have
suggested a principle that modern science has now
proven.
From Physiology to Constitution Genes
Physiological variations that are observed between differ-
ent species or within the same species are derived from
genetic variations. Wide ranges of phenotypic variations
with respect to behavioral characteristics, physiological
properties and susceptibilities to diseases were also
found in different mouse strains that were derived from
a few wild-mouse ancestors through systematic breeding
in laboratory environments (22). These mice share the
same genetic contents in terms of the type, number
and ordered structure of the genes on their genomes.
Therefore, the observed variations are largely attributed
to small sequence differences in the genome that differ-
entiate the structural, functional or quantitative proper-
ties of gene products. The outcome of genetic variation
will give rise to differences in the protein structure or in
the patterns of expression regulations. The latter case
has recently gained significant attention from researchers
with the development of procedures allowing the precise
quantification of gene expressions. For example, Yan
et al. (23) reported that variation of the regulatory
region of the APC gene leading to a low level of gene
expression is correlated with susceptibility to colon
cancer. The physiological differences among constitution
types would be similarly manifested as a result of varia-
tions of the regulatory regions of genes, leading to differ-
entiation in the expression regulation.
Individuals of the same constitution type are considered
to share some common features that are defined by body
constitution, physiology, or psychology. For example,
individuals of the TE type are said to share the following
characteristics: a relatively high perspiration rate, high
propensity to become obese due to stronger liver function
compared to lung function, persistence and an intro-
verted character. No thorough scientific effort to extract
common features from among these properties appears to
have been conducted. As it is recognized that the consti-
tution in SCM is genetically determined, it is necessary to
address how genetics would operate to bring the features
characterizing those constitutions together. This rationa-
lizing procedure will shed light on the role of potential
constitution genes. As stated in the previous section, axial
patterning in the early developmental stage appears to be
in close relation to the determination of constitution.
The hox genes responsible for this early developmental
process are in turn regulated by a subset of genes known
as gap genes and segmentation genes in drosophila. The
regulatory flow of gene expressions is initiated by the
activation of maternal effect genes in the oocyte upon
fertilization. Evidence has confirmed the conservation of
such regulatory networks in animal development (21).
Given that genes in this category exert their effects on
various lineages of cells simultaneously, the variations on
these genes would give rise to multiple phenotypic varia-
tions including body constitution, behaviors, physiology
and psychology. In this regard, these genes are most
likely to manifest the properties of constitution-associated
genes. We are, therefore, currently focusing on these
genes to determine whether the variations in these gene
regions are associated with specific constitution types.
Seeking the Genetic Elements Responsible
for Constitution
Characterization of Constitution as an Initial Step
of Genetic Study
To translate traditional constitutional medicine into
the language of modern genetics, an objective and
reliable characterization of constitution types will be
54 Genetics and Sasang constitutional medicinevery important. A similar problem would be faced in
selecting the case and control in human population
studies of complex diseases. This initial step in the pop-
ulation study will strongly determine the success in find-
ing disease-associated genes (24). As such, the exact
characterization of constitution types will significantly
influence whether constitution-associated genes will be
sought.
To meet the criteria of objectivity and reliability often
obscured due to the subjective diagnosis of SCM experts,
two points should be considered. First, ambiguously
characterized subjects should be excluded. Genetic studies
of Ayurvedic constitutional medicine have focused on
only three extreme constitution types among the seven
total types constructed by the relative proportions of
the three Doshas (Vata, Pitta and Kapha) (9,25). The
exclusion of the intermediate types formed by combina-
tions of the three major constitutions can be a smart
strategy to avoid any ambiguity caused by mixed genetic
effects that can be manifested in these intermediate types
for a genetic analysis of constitution. Second, objective
and precise criteria for the classification of subjects
should be established. Subjects used in SCM genetic stud-
ies have been typed by self-assessment questionnaires
(26–32). However, typing constitution with a question-
naire does not appear to be as reliable as the subjective
diagnosis of SCM experts, despite the good objectivity of
questionnaires (33,34). It would be more appropriate to
classify the individual’s constitution based on the herbal
responses, as each constitution type has different sensitiv-
ity to herbal medicine (10,11). For example, a subject of
the TE type can be distinguished from other types by
favored responsiveness to ma huang (Ephedra sinica; prin-
cipal constituents are ephedrine and pseudoephedrine),
while it may cause significant adverse effects including
insomnia and tachycardia in other types (35,36).
Ginseng (Panax ginseng) is another example of a drug
that is used for the determination of constitution in
which the SY type shows adverse effects while the SE
type does not (11). However, a classification of constitu-
tion based on herbal responsiveness should be performed
on a strictly limited basis and with great care owing to
the ethical issues involved.
To assure reliability and objectivity in the constitution
typing for the genetic analysis of the Sasang constitution,
only individuals who had exhibited favorable responses
to constitution medicines administered for at least 1
month were included, which simultaneously resulted in
the removal of the subjects showing ambiguous herbal
responsiveness. A Case Report Form (CRF) for each
subject consisting of various anthropometric measure-
ments and questionnaires for personality, general health
conditions, responses to herbal medicines and other
factors was also collected. The objective measurements
in the CRF can be used along with hematological
values to interpret the morphological and physiological
manifestation of each constitution in genetic studies.
Genetic Analysis of Constitution in SCM
The Sasang constitution appears similar to complex
traits such as obesity, diabetes and hypertension involv-
ing multiple genetic factors. However, unlike those
complex traits, which are manifested at certain points in
a patient’s lifetime through the combined effects of
genetic and external environmental factors, constitution
is inherently determined. This principle is the reason for
the current focus on searching for genetic determinants of
the Sasang constitution.
As the four constitution types are thought to be related
to all aspects of physical, physiological and psychological
traits, there is a limit to the single-gene approach to
elucidating the genetic basis of SCM constitutions.
Earlier genetic studies on SCM searched exclusively for
the effects of single candidate genes (26,29–32). They
found that the polymorphisms of interleukins including
interleukin 1 receptor antagonist, alpha and beta showed
susceptibility to obesity in TE females (29–31) and that
a Pro/Ala variant in peroxisome proliferator-activated
receptor gamma showed 15-fold increased susceptibility
to ischemic stroke in TE subjects (32). Although the
results from these studies are very encouraging, a more
comprehensive and systematic approach will be necessary
to elucidate the genetic constituents accounting for con-
stitution in SCM rather than a case-by-case identification
of the constitution-associated genes. In related research,
two genetic studies have revealed the relationship
between highly polymorphic human leukocyte antigens
and the constitutions of both TCM and Ayurveda
(9,37–39). A recent genomic approach has elucidated
the different levels of genome-wide expression and corre-
sponding biochemical parameters according to three con-
trasting Ayurvedic constitutions (25). Three later genetic
studies have made contributions to the integration of
traditional and modern medical sciences by determin-
ing multi-genetic factors to differentiate physiologic
constitutions.
After the completion of the International HapMap
Project, genetic individuality has greatly changed the con-
cept of how disease occurs and what treatment strategies
should be applied. Moreover, the recent development of
SNP microarrays makes it possible to detect genetic var-
iations on a genome-wide level. In this context, we are
pursuing comprehensive genomic studies that include
whole-genome association, linkage and expression analy-
sis according to unrelated or familial subjects as well as
candidate gene approaches to identify constitution-
associated genes selectively. Through these strategies, it
is expected that nearly all major genetic determinants
of constitution will be identified. In fact, the putative
chromosomal region related to the TE type was found
eCAM 2009;6(S1) 55to have a high logarithm of odd score from a whole-
genome scan analysis with familial subjects (40).
Recently, it was observed that the effects of risk alleles
of fat masses and an obesity-associated gene (FTO)o n
BMI differed among constitution types, suggesting
genetic interactions between constitution genes and FTO
(Cha et al., manuscript in submission). Although these
studies represent only the beginning of the genetic eluci-
dation of the SCM constitution, the precise characteriza-
tion of constitution types and their subsequent systematic
genetic analyses assure accurate and productive commu-
nication between the fields of SCM and genetics.
Conclusions
The paradigm in medicine is shifting from a focus on
disease to a focus on the patient, as the susceptibility
and prognosis of a patient to a given disease is recognized
to be dependent on individual differences. This trend is
further facilitated by improvements of the laboratory
environment, such as the development of high-through-
put equipment that can be used to correlate phenotypic
traits with specific genetic variations. Recently, emerg-
ing biological systems focusing on integrating all types
of complex biological information in the simulation
of living organisms will provide methods to advance
research into individuality. Although a biological
approach to the delineation of constitution in SCM
appears to resemble modern personalized medicine,
there is a simple but important difference between these
two approaches. While SCM has attempted to elucidate
all types of human characteristics into one theoretical
concept, modern personalized medicine focuses mainly
on the treatment of specific diseases. Therefore, if a
more detailed genetic approach to the identification of
the four constitution types can be developed, SCM
could provide an alternative and unique model of person-
alized medicine that could be applied in the prevention
and treatment of human physiological and psychological
diseases. Moreover, the success of this work will allow
the philosophical basis of oriental medicine to be rewrit-
ten in the language of science.
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